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us mV2. This is for one molecule, and we saw that one-third of
the total number of molecules in the box, or l/3 N, may be con-
sidered to be undergoing this change of momentum at the front
wall every second. Therefore the whole change of momentum
at the front wall in one second equals l/3 NmV2. But Nm is
obviously the whole mass of gas in the box; for the total mass
must equal the mass of one molecule multiplied by the number of
molecules. So put the total mass of the gas, say M, in place of Nm,
and we see that the rate of change of momentum, which is equal
to the force exerted by the flying molecules on the wall of the box,
is equal to !/3 MV2.
Kinetic Energy. Does not that quantity MV2 sound familiar?
In our study of energy we learned that the kinetic energy of mov-
ing matter equals one-half of the mass multiplied by the square
of the velocity. Therefore MV2, without the half, equals twice the
kinetic energy of the moving molecules in our box, and one-third
of twice the kinetic energy is two-thirds. What we have found is
that the force produced by the molecular bombardment on our
i square foot of wall area, or the pressure, equals two-thirds of the
kinetic energy of the molecules. (Pressure is merely the force
per unit area)
The full meaning of this interesting result will appear to better
advantage if we do not limit ourselves to exactly i cubic foot of
molecules. Suppose the box had been 2, or 7, or any number of
feet along one edge, say L feet. Then the number of impacts per
second would have been reduced by the factor L, since the mole-
cules would have had to travel L times as far between impacts.
Also, the impacts would have been spread over an area of L2 square
feet, instead of i sq. ft., and the number per sq. ft., on which the
pressure depends, would have been reduced by the factor L2. The
net result would be to divide the right-hand side of our equality